There has been a well-established association between stent design and adverse events. Factors 57 including particularly strut thickness [9] , but also geometry, have been correlated with ISR, ST 58 and LSD. It is apparent that the iterative process of design in DES has led to reduced ISR (along 59 with anti-inflammatory stent coatings) with reduction in strut thickness, but that an increased reporting of LSD may be a consequence of this evolution [6] [7] [8] 10] . It is therefore important that 61 new stent designs are tested as thoroughly as possible to detect potential flaws.
62
To date, there have been two experimental (engineering) studies shedding light on LSD [11, 12] , 63 and one computational study [13] investigating the longitudinal integrity of small stent segments 64 (two rings) after free expansion, but no patient specific computational studies have been 65 reported. It is likely that sophisticated computer modelling will have an increasing role in this 66 process of validation and testing.
67
In this study, a patient specific artery segment was constructed from angiographic images; a images. We sought to validate this model as a potential tool for assessment of stent design 75 behaviour and to test it using previously reported physical bench testing data. 
Materials and Methods

77
A patient-specific right coronary artery (RCA) reconstruction was carried out by fusing multiple 78 IVUS frames and two bi-plane angiographic images from an actual case. where the deviatoric stretches is the total volume ratio, is the elastic volume 98 ratio, and are the principal stretches.
99
The vessel was meshed using eight node linear brick reduced integration elements with hourglass 100 control (ABAQUS element type C3D8R). The wall thickness was discretised by two elements.
101
The total number of elements which were used to mesh the reconstructed vessel was 21214, and Figure 1A&B depict the computer-aided design Figure 1C) . Table 1 provides information about the stent designs, alloys and 122 number of links which were assumed for the investigated devices.
123
The stent platforms are defined as isotropic elastic-plastic materials. Their material properties In order to reduce computational cost, two different design simulation approaches were followed 
Virtual longitudinal deformation of the stents 174
To undertake the virtual assessment of longitudinal integrity of the stents, following deployment, were relatively resistant to compressive loads.
233
In this computational modelling study, from the compression simulations, we observed that stent 
Limitations and future directions 270
This study has some limitations. Firstly, for the purposes of this work, only one patient specific 271 case was used and therefore the results cannot necessarily be generalised to other lesions.
272
Second, in our model, the vessel wall is assumed to be hyperelastic and isotropic comprising a 273 single layer. This is due to the fact that our reconstruction method is based on IVUS images from Therefore, a multi-layer model will of course have some influence on the results. is the variation of friction coefficient. However, due to the comparative rationale of this study,
284
tissue pre-stretch and arterial blood pressure (averaged 100 mmHg) was neglected. Also, the studies [13, 25] . At the end, the investigated stent devices were generated in commercial CAD 295 software. As a result, they are not identical to the real devices they resemble. 
Conclusions
297
In conclusion, we have constructed a computational engineering model of a coronary lesion that average Von Mises stress yield values within the acceptable range of 0.7-3.7% (see Table 3 ).
352
A.4. Simplification of the expansion method
353
We performed stent deployment with a deformable surface and a realistic five folded balloon
354
(see Figure 12) . Thereafter, we plotted cumulative distribution function (CDF) graphs of the 355 resulting malapposition at the end of the expansion steps (see Figure 13) 
29
Stent computer models cut longitudinally after they had been compressed by a 0.3N localised load at the most malapposed strut proximally to the device. For each model, a cross sectional image was taken proximally (broken lines) so as to identify potential strut protrusion due to stent deformation. the stent malapposition. The CDF graphs are almost identical demonstrating that for this patient specific case, a deformable surface could be used for simplicity.
